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DESCRIPTION 

METHOD FOR MOUNTING MULTI SHAFT SERVO-AMPLIFIER MODULE 

5 Technical Field: 

The present invention relates to a method for mounting 
multishaft servo-amplifier modules on a multishaft 
servo- ampli f ier for driving motors used in an industrial machine . 

10 Background Art: 

Conventionally, for simultaneously controlling a 
plurality of motors by a host controller, the connection between 
the host controller and a servo-amplifier for driving respective 
shafts is electrically provided through bus connection, serial 

15 communication or the like using a communication interface device 
which is connected to a transmission cable (see Patent Reference 
No. 1, for example) . 

Fig. 9 is block diagram showing configuration examples 
of the multishaft servo-amplifier used in the above case. 

20 (a) shows Configuration Example 1 and (b) shows Configuration 
Example 2 of the multishaft servo-amplifier. In Figs. 9(a) 
and (b) , reference number 83 designates a host controller, 
reference numbers 84 designate communication interfaces, 
reference numbers 85 designate multishaft servo-amplifier 

25 modules, reference number 86 designate servo-motors, reference 
number 87 designates a transmission cable, reference number 
■* 
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88 designate bus connections or serial communication or the 
like, reference number 89 designate motor cables, and reference 
number 90 designate a multishaft servo-amplifier function unit 
90. 

As illustrated in these figures, for controlling a plurality 
of servo-amplifiers, the host controller 83 is typically 
connected to the communication interfaces 84 through the 
transmission cable 87. The communication interfaces 84 are 
further connected to the multishaft servo-amplifier modules 
85 through the bus connection, the serial communication or 
the like 88. 

Fig. 9(a) shows the example where the communication 
interfaces 84 and the servo-amplifier modules 85 are arranged 
with a one-to-one correspondence. Fig. 9(b) shows the example 
where one communication interface 84 is provided for the plural 
servo-amplifier modules 85 with a one-to-N (plural) 
correspondence. 

In both of the examples, the plural multishaft 
servo-amplifier modules are often collectively disposed in 
a side-by-side arrangement together with the communication 
interface (s) for reasons of limitation to a supply line or 
the like of a power source and to wiring or for other reasons. 

An area boxed by a dotted line is the multishaft 
servo-amplifier function unit 90 including plural multishaft 
servo-amplifier modules disposed side by side. Each of the 
mutishaft servo-amplifier modules 85 is connected to the 



corresponding servo-motor 86 through the motor cable 89. 

A typical mechanical method for providing a side-by-side 
arrangement of the multishaft servo-amplifier function unit 
90 as the multishaft servo-amplifier involves a base-mounted 
5 type where the multishaft servo-amplifier modules are mounted 
on a base plate for installation, a rack-mounted type where 
the multishaft servo-amplifier modules are mounted on a rack, 
and the like. 

An example of the method for mounting the multishaft 

10 servo-amplifier modules is described herein referring to the 
appended drawing. Fig. 10 is an isometric drawing illustrating 
an example of an entire structure of a multishaft servo-amplifier 
on which base-mounted type multishaft servo-amplifier modules 
are mounted by a conventional method. 

15 The multishaft servo-amplif ier shown in the figure includes 

one communication interface and six multishaft servo-amplifier 
modules, thereby constituting a six-shaft servo-amplifier which 
controls six servo-motors by the entire structure. 

This multishaft servo-amplifier corresponds to the 

20 multishaft servo-amplifier function unit 90 shown in Fig. 9 (b) , 
where one communication interface 92 and six multishaft 
servo-amplifier modules 93 are mounted on a base plate 91. 

Each of the multishaft servo-amplifier modules 93 has 
a case 102, and a printed board 103 which is equipped with 

25 semiconductor power elements and electronic parts generally 
required for a servo-amplifier. 



- 3 - 



Connectors 96 and 97 disposed on each of the multishaft 
servo-amplifier modules 93 electrically connects to a motor 
or an encoder, or electrically supplies power, control signals, 
signal inputs/outputs, transmission and the like. The 
5 connectors 96 and 97 are mounted on the printed board 103. 

Connectors 94 and 95 disposedon the communication interface 
92 electrically supplies power, control signals, signal 
inputs/outputs, transmission and the like. The connectors 
94 and 95 are connected with the host controller through the 

10 transmission cable. 

The communication interface 92 and the multishaft 
servo-amplifier modules 93 are electrically connected to each 
other through bus connection, serial communication or the like, 
which is omitted in the figure. 

15 As for mechanical connections relating to the present 

invention, the printed boards 103 of the six multishaft 
servo-amplifier modules 93 are mounted on the base plate 91, 
which has a sufficient area and strength for mounting the plural 
multishaft servo-amplifier modules 93, in such positions as 

20 to be disposed perpendicularly to the flat surface of the base 
plate 91. Each of the multishaft servo-amplifier modules 93 
is fixed to the base plate 91 by screws 101 having a length 
appropriate for fixation therebetween, which screws are inserted 
into two multishaft servo-amplifier module fixing plate upper 

25 holes and two multishaft servo-amplifier module fixing plate 
lower holes 100 provided on upper and lower multishaft 
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servo-amplifier module fixing plates 99, respectively, and 
are inserted into four multishaft servo-amplifier module 
attachment screw taps 98 provided on the base plate 91 in 
correspondence with the upper and lower holes 100. 
5 As described above, in the conventional base-mounted type 

servo-amplifier for a host controller, the plural multishaft 
servo-amplifier modules are mounted on the base plate 
perpendicularly thereto. These multishaft servo-modules 
simultaneously control the corresponding plural servo-motors. 

10 In recent years, there has been an increasing need for 

space-saving installation of a multishaft servo-amplifier. 
Furthermore, the number of shafts tends to be increased due 
to enlarged functions in the field of industrial machinery 
including semiconductor manufacturing apparatus such as a chip 

15 mounter. Additionally, the demand for mounting the multishaft 
servo-amplifier itself on a movable part of a machine has been 
increasing for the reason of wiring-saving or other reasons. 

Accordingly, it is preferable that the multishaft 
servo-amplifier used in this field is not only small-sized 

20 and light-weight but also has high mechanical rigidity and 
a thin structure for increasing resistance to vibration and 
shock and for decreasing inertia generated at the time of 
high-speed motion in the mechanical structure aspects. 

In the conventional method, however, the servo-amplifier 

25 modules are mounted on the surface of the base plate 
perpendicularly thereto. As a result, the depth of the 
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multishaft servo-amplifier in the thickness direction of the 
base plate is large and it is thus impossible to install the 
multishaft servo-amplifier in a narrow space having a small 
depth . 

5 Additionally, when the multishaft servo-amplifier is 

carried on a movable part of a machine, the entire thickness 
of the multishaft servo-amplifier is large for the carrying 
surface of the machine. Since the resistance to vibration 
and shock and the mechanical rigidity are decreased due to 
10 the large thickness of the servo-amplifier, it is difficult 
to mount the servo-amplifier on the movable part of the machine 
which is required to move at high speed. 

Disclosure of the Invention 

15 Therefore, the invention is made for solving the above 

various problems, it is an object of the invention to provide 
a multishaft servo-amplifier which has a thin structure offering 
high resistance to vibration and shock, and which can be installed 
in a narrow space and can be carried on a movable part of a 

20 machine, by mounting a plurality of servo-amplifier modules 
on a surface of a base plate in parallel therewith such that 
the entire thickness of the servo-amplifier can be reduced, 
and by efficiently mounting the servo-amplifier on both surfaces 
of the base plate. 

25 For achieving the above object, the invention according 

to claim 1 provides a method for mounting a plurality of multishaft 
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servo-amplif ier modules on a multishaft servo-amplifier for 
driving motors, each of which modules has an identical shape 
and an identical function to each other and carries semiconductor 
power elements. In this method: a multishaft interface 
5 substrate as a base plate on which the plural multishaft 
servo-amplifier modules are mounted is provided to constitute 
amultishaf t servo-amplifier function unit for ahost controller; 
themultishaf t servo-amplif ier modules aremountedon the surface 
of the multishaft interface substrate in parallel therewith; 

10 and the multishaft servo-amplifier modules are mounted on both 
the surfaces of themultishaf t interface substrate to efficiently 
mount the plural multishaft servo-amplifier modules on the 
multishaft interface substrate. 

In the invention according to claim 2, in the method for 

15 mounting multishaft servo-amplifier modules of claim 1: 
connectors for connecting with the multishaft interface 
substrate are disposed on diagonally facing areas of the 
multishaft servo-amplifier module, connectors for connecting 
with the multishaft servo-amplifier module are disposed on 

20 both the front and the rear surfaces of the multishaft interface 
substrate in a zigzag arrangement, and the connectors for 
connecting with the multishaft servo-amplifier module are 
alternately disposed on the front and the rear surfaces of 
the multishaft interface substrate such that the connectors 

25 for connecting with the multishaft servo-amplifier module do 
not interfere with each other; and themultishaf t servo-amplif ier 
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modules are mounted on the same positions of both the surfaces 
of the multishaft interface substrate such that the multishaft 
interface substrate is sandwiched between each pair of the 
multishaft servo-amplifier modules, and the multishaft 
5 servo-amplifier modules are mounted on the multishaft interface 
substrate in a side-by-side arrangement so as to efficiently 
mount the plural multishaft servo-amplifier modules on the 
multishaft interface substrate. 

In the invention according to claim 3, in the method for 

10 mounting multishaft servo-amplifier modules of claim 1: through 
holes used for fixation are formed on the . multishaft 
servo-amplifier modules to provide serially connected through 
holes formed by mounting the servo-amplifier modules on the 
same positions of both the surfaces of the multishaft interface 

15 substrate such that the multishaft interface substrate is 
sandwiched between each pair of the multishaft servo-amplifier 
modules; and the multishaft servo-amplifier modules are fixed 
to the multishaft interface substrate such that the multishaft 
interface substrate is sandwiched between the pairs of the 

20 multishaft servo-amplifier modules using the serially connected 
through holes thus formed. 

In the invention according to claim 4, in the method for 
mounting multishaft servo-amplifier modules of any one of claims 
1 to 3 : attachment flat surfaces and structures having sufficient 

25 degrees of flatness and parallelism and strength are provided 
for the multishaft servo-amplifier modules such that the 
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multishaft servo-amplifier can be directly attached to and 
carried on a movable part of a machine with a decreased entire 
thickness of the multishaft servo-amplifier for the carrying 
surface of the movable part of the machine. 
5 According to the methods of claims 1 through 3 as described 

above, it is possible to mount the multishaft servo-amplifier 
modules on the flat surface of the base plate in parallel therewith 
and to efficiently mount the multishaft servo-amplifier modules 
on both the surfaces of the base plate. Thus, a thin type 

10 multishaft servo-amplif ier having a smaller height in a thickness 
directionof thebaseplate than that of a conventional multishaft 
servo-amplifier is provided. 

Therefore, a multishaft servo-amplifier which can be 
installed in a narrow space is provided. 

15 Additionally, according to the methods of claims 1 to 

4, a multishaft servo-amplifier having enhanced resistance 
to vibration and shock and increased mechanical strength is 
provided since the thin type multishaft servo-amplifier can 
be carried on a carrying surface of a machine with a decreased 

20 entire thickness of the multishaft servo-amplifier for the 
carrying surface of the machine. Thus, a multishaft 
servo-amplifier which can be carried on a movable part of a 
machine required to move at high speed. 

25 Brief description of the drawings: 

Fig. 1 is an isometric view illustrating an example of 
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an entire structure of a multishaft servo-amplifier on which 
multishaft servo-amplifier modules are mounted by a method 
according to the present invention. Fig. 2 illustrates the 
multishaft servo-amplifier module of the invention, where (a) 
5 is a front view, (b) is a bottom view, (c) is a right side 
view and (d) is a back view of the multishaft servo-amplifier 
module. Fig. 3 illustrates a multishaft interface substrate 
of the invention, where (a) is a front view (hidden lines 
indicated) and (b) is a bottom view of the multishaft interface 

10 substrate. Fig. 4 is an exploded view of the multishaft 
servo-amplifier modules shown in Fig. 2 and the multishaft 
interface substrate shown in Fig. 3. Fig. 5 illustrates the 
multishaft servo-amplifier modules shown in Fig. 2 and mounted 
on the multishaft interface substrate shown in Fig. 3, where 

15 (a) is a front view (hidden lines indicated) and (b) is a bottom 
view of the modules and substrate. Fig. 6 is an isometric 
view of the multishaft servo-amplifier carried on a movable 
part of an industrial machine . Fig. 7 shows attachment positions 
of the movable part of the industrial machine to which the 

20 multishaft servo-amplifier is attached. Fig. 8 illustrates 
attachment of the multishaft servo-amplifier to the movable 
part of the industrial machine in detail. Fig. 9 is block 
diagram showing examples of a multishaft servo-amplifier, where 
(a) shows Configuration Example 1 and (b) shows Configuration 

25 Example 2. Fig. 10 is an isometric view illustrating an example 
of an entire structure of a multishaft servo-amplifier on which 
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base-mounted type multishaft servo-amplifier modules are 
mounted by a conventional method. 

Best Mode for Carrying Out the Invention: 

An embodiment of the present invention is herein described 
with reference to the appended drawings. 

Fig. 1 is an isometric drawing illustrating an example 
of an entire structure of a multishaft servo-amplifier on which 
multishaft servo-amplifier modules are mounted by a method 
according to the present invention. 

In the figure, a multishaft servo-amplifier module unit 
(first shaft) 1 for driving a motor is shown, which is a module 
of a servo-amplifier function unit for driving a motor and 
is equipped with semiconductor power elements. 

Second shaft through sixth shaft multishaft 
servo-amplifier module units 2 through 6 each having a similar 
structure are also shown. Each of the second through sixth 
shaft module units 2 through 6 has a similar shape and a similar 
function without any differences, but is distinguished from 
each other by giving each module unit a reference numeral 
corresponding to the shaft of the motor to be driven by the 
module unit. In this embodiment, these multishaft 

servo-amplifier modules 1 through 6 are each mounted on a 
multishaft interface substrate 7 as a base plate by screws 
8 and nuts 9 to constitute a six-shaft servo-amplifier in all. 
This is a servo-amplifier capable of controlling multiple 



shafts by connecting a plurality of multishaft servo-amplifier 
modules to a host controller. By using the multishaf t servo 
modules, aplurality of servo-motors corresponding to themodules 
are simultaneously controlled. 
5 Next, the details of the invention are described in the 

order of the figure numbers. 

Fig. 2 illustrates the multishaft servo-amplifier module 
unit for driving a motor, which carries semiconductor power 
elements. Fig. 2(a) is a front view, Fig. 2(b) is a bottom 

10 view, Fig. 2(c) is a right side view, and Fig. 2(d) is a back 
view of the multishaft servo-amplifier module unit. 

The multishaft servo-amplifier module chiefly includes 
a printed board 10 and a pedestal 11. Connectors 12 and 13 
for electrically supplying power and control signals to the 

15 multishaft interface substrate are mounted on the printed board 
10. These connectors 12 and 13 are disposed in areas 12a and 
13a, respectively, which are diagonally positionedon the printed 
board 10 partitioned by a center line (vertical line) 21 and 
a center line (horizontal line) 22 in the front view of the 

20 multishaft servo-amplifier module shown in FIG. 2(a). That 
is, the connector 12 and the connector 13 are located in the 
areas diagonally facing to each other in the front view of 
the multishaft servo-amplifier module. 

Moreover, connectors 14 and 15 for supplying power and 

25 control signals to a motor for driving a machine or an encoder, 
and electronic parts generally required for the servo-amplifier 
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as well as the semiconductor power elements are carried on 
the printed board 10. 

The pedestal 11 is constituted by four pedestal legs 16 
through 19 and an attachment flat surface 20 also functioning 
5 as an attachment surface to a machine. The pedestal 11 is 
preferably made from a material which has large mechanical 
strength and is light-weight considering that the pedestal 
11 is carried on a movable part of a machine . In this embodiment, 
the pedestal 11 is made from integrally formed aluminummater ial . 
10 The pedestal legs 16 through 19 have through holes 16a 

through 19a, respectively, which are provided to position and 
fix the multishaft servo-amplifier module, in the vertical 
direction in the front view of the multishaft servo-amplifier 
module . 

15 The printed board 10 and the pedestal 11 are in 

correspondence with and rigidly fixed to each other . For example, 
a plurality of holes for screws are formed on the printed board 
10, and female screw taps for those screws in the same number 
as that of the holes of the printed board 10 are formed on 

20 the pedestal 11. This structure allows the printed board 10 
to be rigidly fixed to the pedestal 11. 

Fig. 3 illustrates a multishaft interface substrate unit 
also functioning as the base plate on which the plural 
servo-amplifier modules are mounted to constitute the multishaft 

25 servo-amplifier function unit for the host controller. Fig. 
3(a) is a front view (hidden lines indicated) and Fig. 3(b) 
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is a bottom view of the multishaft interface substrate unit. 

In this embodiment, the multishaft interface substrate 
7 is a base plate substrate on which six multishaft 
servo-amplifier modules are mounted to constitute a 
5 servo-amplifier capable of driving six motors. 

The multishaf interface substrate 7 has connectors for 
electrically supplying power and control signals to the 
servo-amplifier modules. The connectors are disposed on both 
surfaces of the substrate 7 in a zigzag arrangement, and are 

10 alternately positioned on each side of the substrate 7. 

More specifically, connectors 23 and 24 are connectors 
which electrically connects to the multishaft servo-amplifier 
module 1 (first shaft) and are carried on the front surface 
of the multishaft interface substrate 7. Connectors 23a and 

15 24a are connectors which electrically connects to the multishaft 
servo-amplifier module 2 (second shaft) and are carried on 
the rear surface of the multishaft interface substrate 7. 

Similarly, connectors 25 and 26 are connectors which 
electrically connect to the multishaft servo-amplifier module 

20 3 (third shaft) and are carried on the front surface of the 
multishaft interface substrate 7. Connectors 25a and 26a are 
connectors which electrically connect to the multishaft 
servo-amplifier module 4 (fourth shaft) and are carried on 
the rear surface of the multishaft interface substrate 7. 

25 Similarly, connectors 27 and 28 are connectors which 

electrically connect to the multishaft servo-amplifier module 
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5 (fifth shaft) and are carried on the front surface of the 
multishaft interface substrate 7. Connectors 27a and 28a are 
connectors which electrically connect to the multishaft 
servo-amplifier module 6 (sixth shaft) and are carried on the 
5 rear surface of the multishaft interface substrate 7. 

Thus, the connectors 23 through 28 and the connectors 
23a through 28a are disposed on the front surface and the rear 
surface, respectively, of the multishaft interface substrate 
7 in a zigzag arrangement and are alternately positioned such 

10 that each of the connectors on the front and the rear surfaces 
does not interfere with the connector on the opposite side. 

The connectors 23 and 24 are arranged in correspondence 
with the connectors 12 and 13 provided on the multishaft 
servo-amplifier module 1 (first shaft) for connection with 

15 the multishaft interface substrate with the same pitch as that 
of the connectors 12 and 13. Similarly, the connectors 25 
and 26, 27 and 28, 23a and 24a, 25a and 26a, and 27a and 28a 
are positioned with the same pitch. 

Furthermore, the multishaft interface substrate 7 carries 

20 a communication interface function unit for providing 
transmission for the host controller, connectors 29 through 
32 for supplying power to the amplifier, and connectors for 
electrically supplying control signals, signal inputs and 
outputs, transmission and the like from the host controller. 

25 The multishaft interface substrate 7 also carries ectronic 

parts required for constituting the entire multishaft 
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servo-amplifier on which the mult i shaft servo-amplifier modules 
are mounted, but such electric parts are omitted in the figure. 

Holes 33 through 36 for positioning and fixing the 
multishaft servo-amplifier modules are shown in the figure. 
5 In this embodiment, the holes 33 through 36 correspond to 
both the multishaft servo-amplifier module 1 (first shaft) 
and the . multishaft servo-amplifier module 2 (second shaft), 
and simultaneously fix these two multishaft servo-amplifier 
modules . 

10 Similarly, holes 37 through 40 are provided for positioning 

and fixing both the multishaft servo-amplifier module 3 (third 
shaft) and the multishaft servo-amplifier module 4 (fourth 
shaft), and holes 41 through 44" are provided for positioning 
and fixing both the multishaft servo-amplifier module 5 (fifth 

15 shaft) and the multishaft servo-amplifier module 6 (sixthshaft) . 

Fig. 4 is an exploded view of the multishaft servo-amplifier 
modules shown in Fig. 2 and the multishaft interface substrate 
shown in Fig. 3. In this figure, only the multishaft 
servo-amplifier module 5 (fifth shaft) and the multishaft 

20 servo-amplifier module 6 (sixth shaft) are illustrated as a 
disassembly example . 

Fig. 5 illustrates the six multishaft servo-amplifier 
modules shown in Fig. 2 which are mounted on the multishaft 
interface substrate shown in Fig. 3. Fig. 5(a) is a front 

25 view (hidden lines indicated) and Fig. 5(b) is a bottom view 
of the servo-amplifier modules. 
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Next, a method for mounting the two multishaft 
servo-amplifier modules 5 (fifth shaft) and 6 (sixth shaft) 
on the multishaft interface substrate 7 also functioning as 
the base plate is sequentially described. 
5 The connectors 12 and 13 (both shown in Fig. 2) carried 

on the multishaft servo-amplifier module 5 (fifth shaft) for 
connection with the multishaft interface substrate are brought 
into engagement with the connectors 27 and 28 (both shown in 
Fig. 3), respectively, carried on the front surface of the 

10 multishaft interface substrate 7 for connection with the 
multishaft servo-amplifier module. 

Connector engagement positions 49 and 50 are shown in 
Fig. 5(a). Similarly, the connectors 12 and 13 carried on 
the multishaft servo-amplifier module 6 (sixth shaft) , which 

15 connectors have a shape and a function identical to those on 
the multishaft servo-amplifier module 5, for connection with 
the multishaft interface substrate are brought into engagement 
with the connectors 27a and 28a, respectively, carried on the 
rear surface of the multishaft interface substrate 7 for 

20 connection with the multishaft servo-amplifier module. 

Connector engagement positions 49a and 50a are shown in 
Fig. 5(a) . In this arrangement, the connectors 12 and 13 for 
the connection with the multishaft interface substrate are 
disposed on diagonally facing areas of the multishaft 

25 servo-amplifier module, and simultaneously the connectors for 
connection with the multishaft servo-amplifier module are 
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disposed on both the front and the rear surfaces of the multishaf t 
interface substrate 7 in a zigzag arrangement and are alternately 
positioned such that the connectors provided on the front and 
rear surfaces of the multishaft interface substrate 7 for 
5 connection with the multishaft servo-amplifier module do not 
interfere with each other. Thus, for mounting the multishaft 
servo-amplifier modules on the multishaft interface substrate 
7, the substrate 7 is sandwiched between the pairs of the 
multishaft servo-amplifier modules which are located at the 

10 same positions of the opposite surfaces. In this structure, 
the printed board 10 of each servo-amplifier module is mounted 
on the flat surface of the multishaft interface substrate 7 
in parallel therewith. 

Described next is a method for fixing these two multishaft 

15 servo-amplifier modules which have been mounted on both the 
surfaces of the multishaft interface substrate in parallel 
therewith under the above-described condition. 

As illustrated in Fig . 4, the thoughhole 1 6a for positioning 
and fixing the multishaft servo-amplifier module 5 (fifth shaft) 

20 is formed in the pedestal 16 which is disposed at one of the 
four corners of the multishaft servo-amplifier module 5 (fifth 
shaft) . Similarly, the through hole 18a for positioning and 
fixing the multishaft servo-amplifier module 6 (sixth shaft) 
is formed in the pedestal 18 of the multishaft servo-amplifier 

25 module 6 (sixth shaft) . Also, the hole 44 for positioning 
and fixing the multishaft servo-amplifier modules is provided 
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on the multishaft interface substrate 7. 

When the multishaft servo-amplifier 5 (fifth shaft) and 
the multishaft servo-amplifier 6 (sixth shaft) are mounted 
on the multishaft interface substrate 7, the through holes 
5 18a, the hole 44 and the through hole 16a are connected. That 
is, a serially connected through hole is formed by mounting 
the pair of the multishaft servo-amplifier modules such that 
the multishaft interface substrate is sandwiched by the modules . 
By using the screw 8 having a sufficient length to be inserted 

10 into the through hole thus formed and the nut 9 fitting with 
the screw 8, the two multishaft servo-amplifier modules can 
be fixed to the multishaft interface substrate such that the 
interface substrate is sandwiched between the two 
servo-amplifier modules. The remaining three positions of 

15 the four corners are fixed by inserting the screws into serially 
connected through holes thus formed and by attaching the nuts 
in the same manner . 

The method for mounting the multishaft servo-amplifier 
modules (fifth shaft) and the multishaft servo-amplifier module 

20 6 (sixth shaft) on the multishaft interface substrate and for 
fixing those servo-amplifier modules 5 and 6 to the interface 
substrate such that the interface substrate is sandwichedbetween 
the servo-amplifier modules 5 and 6 as described above is applied 
to the pair of the multishaft servo-amplifier module 1 (first 

25 shaft) and the multishaft servo-amplifier module 2 (second 
shaft) and to the pair of the multishaft servo-amplifier module 
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3 (third shaft) and the multishaft servo-amplifier module 4 
(fourth shaft) . The six servo-amplifier modules in all are 
thus mounted on the multishaft interface substrate in a 
side-by-side arrangement, thereby constituting a six-shaft 
5 servo- ampl if ier . 

By mounting the multishaft servo-amplifier modules on 
the flat surface of the base plate in parallel therewith, a 
thin type multishaft servo-amplifier having a smaller height 
in the thickness direction of the base plate than the conventional 

10 multishaft servo-amplifier can be provided . 

When the multishaft servo-amplifier modules are mounted 
on the flat surface of the base plate in parallel therewith, 
the mounting efficiency will be deteriorated since such a 
structure requires a large area for mounting the servo-amplifier 

15 modules. However, for overcoming this drawback, the 
servo-amplifier modules are mounted on both the surfaces of 
the base plate in this embodiment, which allows the mounting 
area to be increased and the mounting efficiency to be enhanced. 
Next, a method for attaching the multishaft servo-amplifier 

20 to an industrial machine is described referring to a chip mounter 
for automatically mounting electronic parts and the like on 
the printed board as an example. 

Fig. 6 is an isometric view of the multishaft 
servo-amplifier carried on a movable part of a chip mounter. 

25 The chip mounter includes a mounter table 51 and a mounter 
head 52. The mounter head 52 moves the mounter table 51 in 
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a horizontal direction or a vertical direction. An attachment 
flat surface 66 of the mounter head 52 is made from metal such 
as aluminum which has sufficient mechanical strength and degrees 
of flatness and parallelism for directly carrying a multishaft 
5 servo-amplifier 53. 

As illustrated in Fig. 7, screw taps used for mounting 
the multishaft servo-amplifier are prepared on the attachment 
flat surface 66 of the mounter head. 

A flat surface region 67 encompassed by four screw taps 
10 54 through 57 used for attaching the multishaft servo-amplifier 
corresponds to a flat surface to which the multishaft 
servo-amplifier module 2 (second shaft) is attached. 

Similarly, a flat surface region 68 encompassed by four 
screw taps 58 through 61 used for attaching the multishaft 
15 servo-amplifier corresponds to a flat surface to which the 
multishaft servo-amplifier module 4 ( fourth shaft ) is attached. 

Similarly, a flat surface region 69 encompassed by four 
screw taps 62 through 65 used for attaching the multishaft 
servo-amplifier corresponds to a flat surface to which the 
20 multishaft servo-amplifier module 6 (sixth shaft) is attached. 

The attachment flat surfaces 66 through 68 have sufficient 
mechanical strength, degrees of flatness and parallelism, and 
a hole depth for directly carrying the multishaft servo-amplifier 
53. 

25 Fig. 8 illustrates attachment of the multishaft 

servo-amplifier to the mounter head 52 (a movable part of a 
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machine) . Each of the multishaft servo-amplifier module 2 
(second shaft) , the multishaft servo-amplifier module 4 ( fourth 
shaft) , and the multishaft servo-amplifier module 6 (sixth 
shaft) has the pedestal attachment flat surface 20 for attachment 
5 to a machine at the pedestal of the multishaft servo-amplifier 
module (see Fig. 2) . The flat surface 20 also has sufficient 
mechanical strength and degrees of flatness and parallelism 
for attachment to the movable part of the machine. 

The pedestal attachment flat surface 20 of the second 

10 multishaft servo-amplifier module 2 (second shaft) for 
attachment to a machine is brought into surface contact with 
the flat surface 67 of the chip mounter for attachment to the 
multishaft servo-amplifier module, such that hole positions 
71 through 74 for fixing the multishaft servo-amplifier module 

15 1 (first shaft) and the multishaft servo-amplifier module 2 
(second shaft) to the multishaft interface substrate 7 shown 
in Fig. 5 are aligned with the screw taps 54 through 57 for 
attaching the mutishaft servo-amplifier shown in Fig. 7. 

Under this condition, as shown in Fig. 8, by inserting 

20 screws 70 for fixing the multishaft servo-amplifier into the 
holes provided in the pedestal legs of the multishaft 
servo-amplifier modules, the multishaft servo-amplifier 
modules attached to the multishaft interface substrate can 
be screw-fixed at four positions of the screw taps 54 through 

25 57 provided on the chip mounter for attaching the multishaft 
servo-amplifier . 
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Similarly, the pedestal attachment flat surface 20 of 
the multishaft servo-amplifier module 4 (fourth shaft) for 
attachment to a machine is positioned with respect to the screw 
taps 58 through 61 for attaching the multishaft servo-amplifier 
5 in surface contact between the pedestal attachment flat surface 
20 and the flat surface 68 of the chip mounter for attachment 
to the multishaft servo-amplifier module. Also, the pedestal 
attachment flat surface 20 of the multishaft servo-amplifier 
module 6 (sixth shaft) for attachment to a machine is positioned 

10 with respect to the screw taps 62 through 65 for attaching 
the multishaft servo-amplifier in surface contact between the 
pedestal attachment flat surface 20 and the flat surface 69 
of the chip mounter for attachment to the multishaft 
servo-amplifier module. 

15 The multishaft servo-amplifier modules 4 (fourth shaft) 

and the multishaft servo-amplifier modules 6 (sixth shaft) 
are further screw-fixed to the screw taps 58 through 61 and 
62 through 65 provided on the chip mounter for attaching the 
multishaft servo-amplifier, respectively, by the screws 70 

20 for fixing the multishaft servo-amplifier. 

Since the servo-amplifier modules themselves are provided 
with the attachment flat surfaces and the structure having 
sufficient degrees of flatness and parallelism as described 
above, the thin-type multishaft servo-amplifier can be directly 

25 attached onto a movable part of a machine including semiconductor 
manufacturing apparatus such as a chip mounter. 
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As described above, the thin type multishaft 
servo-amplifier can be attached such that its entire thickness 
for a carrying surface of a machine is decreased. With the 
decreased entire thickness of the servo-amplifier for a carrying 
surface of a machine, resistance to vibration and shock and 
mechanical rigidity of the amplifier are increased due to the 
small thickness and thus the amplifier can be carried on a 
movable part of a machine required to move at high speed. 

While the six-shaft servo-amplifier is shown in this 
embodiment, the multishaft interface substrate for six shafts 
may mount one up to six multishaft servo-amplifier modules 
as a modified embodiment. In the above description, the 
multishaft servo-amplifier modules are mounted at the same 
positions of both the surfaces of the multishaft interface 
substrate such that the interface substrate is sandwichedbetween 
the pairs of the servo-amplifier modules for fixing the 
servo-amplifier modules to the substrate. However, such a 
structure may be adopted in which the multishaft servo-amplifier 
modules are mounted on either the front or the rear surface 
of the multishaft interface substrate and the multishaft 
servo-amplifier modules are fixed to the multishaft interface 
substrate using screws having sufficient length for fixing 
the modules to the substrate and nuts fitting with the screws. 

That is, it is possible to freely select the shaft number 
of the multishaft servo-amplifier modules from one to six as 
long as it is within the maximum shaft number. 



In another modified embodiment, the shaft number can be 
more freely selected by employing a multishaft interface 
substrate capable of mounting 8-shaft, 10-shaft, 12-shaft or 
larger shaft number multishaft servo-amplifier modules. That 
5 is, a multishaft servo-amplifier for any number of shafts which 
is applicable to various purposes of use with flexibility can 
be provided by preparing multishaft interface substrates for 
a single up to plural shafts. 

In still another modified embodiment, the arrangement 
10 of the multishaft servo-amplifier modules is not limited to 
a linear and side-by-side arrangement as in this embodiment. 

In the embodiment described herein, the pair of the multishaft 
servo-amplifier module 1 (first shaft) and the multishaft 
servo-amplifier module 2 (second shaft) , the pair of the 
15 multishaft servo-amplifier module 3 (third shaft) and the 
multishaft servo-amplifier module 4 (fourth shaft), and the 
pair of the multishaft servo-amplifier module 5 (fifth shaft) 
and the multishaft servo-amplifier module 6 (sixth shaft) are 
linearly disposed adjacent to each other as shown in Fig. 5(a) . 
20 It ispossible, however, tomount the multishaft servo-amplifier 
modules on any positions of the multishaft interface substrate 
other than in the linear arrangement as long as the pair of 
the multishaft servo-amplifier modules are mounted such that 
one module is on the same position of one surface of the multishaft 
25 interface substrate and the other module is on the same position 
of the other surface of the interface substrate and as long 
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as the interface substrate is sandwiched between the pair of 
the modules for fixing the modules thereto. Thus, a multi shaft 
servo-amplifier which is applicable to any shapes in accordance 
with purposes of use with flexibility can be provided. 

Industrial Applicability: 

The present invention is applicable to a method for mounting 
multishaft servo-amplifier modules on a multishaft 
servo-amplifier for driving motors used especially for an 
industrial machine so as to provide a thin amplifier structure 
having high resistance to vibration and shock. The invention 
is thus utilized in a field of manufacturing and providing 
the multishaft servo-amplifier which can be installed in a 
narrow space and can be carried on a movable part of a machine. 



